A fluorescence quenching method for estimating chelating groups in chelate-conjugated macromolecules.
A terbium-dipicolinic acid (Tb-DPA) fluorescence quenching method for estimating free chelating groups conjugated to protein molecules was developed. This method was based on competitive displacement of DPA from binding to terbium by stronger chelating groups such as diethylenetriaminepentaacetic acid (DTPA), EDTA, nitrilotriacetic acid (NTA), DTPA-conjugated bovine serum albumin (BSA-DTPA), or DTPA-conjugated immunoglobulin G (IgG-DTPA), resulting in a significant reduction in terbium fluorescence. The chelating ability of the tested reagent, from high to low, was in the following order: BSA-DTPA > DTPA > IgG-DTPA > EDTA, NTA. At low terbium concentrations, the reduction was linear for DTPA. This fluorescence quenching method was not only rapid, simple, and as accurate as conventional radiosotopic or chromatographic methods, but also sensitive and reproductible. The detection limit was 10 nM for DTPA. The interrun coefficient of variation was at most 8%. The advantage of this method over other indirect methods is that it reveals the actual chelating ability of the tested macromolecule, unencumbered by complicating factors such as trace metal contamination and dimer/polymer formation during conjugation.